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(71) We, AB Byggforbattring, of 
Ljusstoparbacken 20 117 45 Stockholm, 
Sweden, a Swedish Joint-Slock Company, 
do hereby declare the invention, for which 
5 we pray that a patent may be granted to us. 
and the method by which it is to be per- 
formed, to be particularly described in and 
by the following statement; — 

This invention relates to a sliding or 
10 climbing formwork for use in casting a 
concrete structure which varies in cross- 
section along a substantially vertical major 
axis. 

Technical, economic and practical prob- 

15 lems occur in the use of formwork for the 
erection of relatively high concrete struc- 
tures, such as chimney stacks, television 
towers, observation towers, pillars of 
bridges, cooling towers and the like, in 

20 whicSi the horizontal cross-section of the 
structure varies in the direction its hei^t. 
In so-called climbing formwork the con- 
cretmg is carried out in stages within sta- 
tionary shuttering of predetermined height: 

25 when the concrete has set, the formwork is 
raised for the next casting stage by a dist- 
ance corresponding to the height of tlie 
foimwork. In so-called sliding formwork the 
concreting is performed continuously within 

30 the foimwork which can move of slide up- 
wards. Whichever of these methods is used, 
after the formwork has been moved up- 
wards, the cross-section of the formwork 
must be adjusted in to the variation in the' 

35 horizontal cross-section of the structure. The 
corresponding reduction or extension of the 
horizontal size of the formwork is a direct 
fimction of the geometrical design of the 
structure. 

40 Not only must the formv/ork surface — 
i.e. the shuttering be extensible, but the 
securing system, by v/hich the formwork 
walls are secured and which represents an 
integral part of the formwork system, and 

45 v/hich supports the concrete, must be cor- 
respondingly extensible so tliat the concrete 
structure will have the required shape over 
. its entire height For practical and economi- 
cal reasons the whole fonnwork construc- 

50 tion — i.e., the formwork walls and the 
— ,] 



securing system — must be designed as one 
unit, supported at the base of the building, 
and thereafter used in cooperation for con- 
tinuous concreting up to the top of the 
structure, without repeated dismantling and 55 
assembly. The only adjustments and re- 
adjustments of the formwork which are in- 
evitable are those resulting from the gradual 
change in the horizontal cross-section of the 
structure in the upward direction. 60 

Witli both climbing and sliding fonnwork, 
a number of generally similar methods of 
constructing the actual formwork walls are 
icnown. With circular cross-sections, or 
oilier closed, conimuously curved cross- 65 
sections, these methods are generally based 
on so-called overlapping fonnwork — ie., a 
part of the formwork so overlaps via a thin 
sheet of metal, an adjacent part of the form- 
work, that as the horizontal cross-section of 70 
the concrete construction decreases the dist- 
ance of overlap gradually increases, and 
vice versa. With square, rectangular or 
potygonal cross-section structures, &e form- 
work parts are arranged to slide past one 75 
another at an angle at the corners of the 
cross-section, as the horizontal cross-section 
of the structure changes. 

Since the formwork walls are relatively 
thin, — about 3mm in sheet metal formwork 80 

and about 30 mm in timber formwork 

the walls are readily deformable to corres- 
pond to the required curvature of a con- 
crete surface with, for example, a circular 
cross-section. 35 

In contrast, the difficulty of achieving 
satisfactory adjustment of the securing 
system receiving the pressure of the con- 
crete behind the formork walls, and there- 
fore also the pressure-receiving locking or 90 
yoke construction between the two side 
walls of the formwork is much greater. It 
is necessary to take into account not only 
this basically horizontal loading by the pres- 
sure of the concrete, but also the vertical 95 
loading by the formwork, the loading of the 
seciu-ing system itself, and, in the case of 
sliding formwork. also the loading produced 
by the friction between the formwork and 
the concrete. The whole formwork support- 100 
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ing and shaping construction is subjected to 
both horizontal and vertical forces, and must 
therefore be constructed in the form of a 
three dimensional lattice. The lattice must 
5 have sufficient rigidity to prevent undesired 
deformation of the structure from the re- 
quired shape of the concrete structure while 
at the same time the lattice must also in 
practice be readily adjustable. These de- 

10 mands apply in general to both climbing and 
sliding formwork. However, there is a cer- 
tain difference between these two different 
types of formwork. 

Climbing formwork needs a relatively 

15 small number of readjusnnents. In contrast, 
with sliding formwork the readjustments are 
contmuously repeated, but as a rule they 
are very small. For erecting concrete struc- 
tures of the kind mentioned above, there- 

20 fore, it is necessary to provide a continu- 
ously extensible three-dimensional lattice 
which is at the same time rigid against un- 
wanted deformation and is constantly loca- 
ted in all directions. 

25 For the avoidance of pollution there is 
now an increased demand for chimney 
slacks of 300 m and more in height Chim- 
ney stacks of this kind are generaUy con- 
structed from concrete and have an up- 

30 wardly tapering cross-section. For economic 
reasons, it is necessary to use in the con- 
struction of such structures only climbing or 
sliding formwork the latter being now pre- 
ferred for technical and practical as well as 

35 economic reasons. Securing systems are 
known which comprise a three-dimensional 
lattice comprising frame members and diag- 
onal strutting, the extensibility of such lat- 
tices being achieved on th'e one hand by 

40 making aU the nodal points of the frame 
members and diagonal struts pivotable, and 
Oil the other hand by enabling the frame 
members and diagonal struts to be short- 
ened or lengthened by means such as 

45 screwed connections. A three-dimensional 
lattice constructed in this way has a very 
large number of connections, (for example 
hundreds of connections) which must be 
adjusted to extend or construct the lattice. 

50 For example in continuous sliding form- 
work castine, the lattice must be so adjusted 
thai the sliding formwork is continuously 
given a horizontal component of movement 
synchronised with the vertical component 

55 of movement, to obtain comcidence with the 
required generatrix in each vertical plane 
tlirough the concrete structure. Since the 
axes of all these screwed connections are 
adjusted in different directions, it is impos- 

60 sible to operate some or all of them centrally 
from a central station and in synchronism 
without the use of undesirably complicated 
equipment. Such known systems are there- 
fore, manually operated. 

65 Accordingly the present invention pro- 



vides a sliding or climbing formwork for use 
in casting a concrete structure which varies 
in cross-section along a substantially vertical 
major axis, the formwork comprising spaced 
formwork walls which constitute shuttenng 70 
for the formation of the structure and which 
are movable to adjust the cross-section of 
the formwork to the required horizontal 
cross-section of the structure at different 
levels along said major axis, and a plurality 75 
of units each comprising two rods of equal 
length pivotally connected together at their 
centres by substantially horizontal shafts^ or 
each comprising two rigid rectangular frames 
of equal size constructed from rods and 80 
bsine pivotally connected together along a 
common substantially horizontal central 
axis, said units being interconnected to form 
a framework which is connected to the form- 
work walls and which is adjustable b;,^ 85 
pivotal movement of the rods about theu" 
shafts or of the frames about their central 
axes, as the case may be, to adjust said 
cross-section of the formwork. 

The invention will now be described m 90 
greater detail, by way of example, with ref- 
erence to the accompanying drawings in 
which r 

Fisurcs 1 to 21 arc diagrams illustrating 
the principles from which the invention pro- 95 
ceeds* 

Figure 22 is a perspective view illustrat- 
ing a" formwork according to a first embodi- 
ment of the invention: ^ , . 

Fieure 23 is a perspective view illustrat- 100 
ins a formwork according to a second em- 
bodiment of the invention; 

Figures 24 to 29 and Figures 34 and 35 
are diasrams illustrating a formwork secur- 
inr system of a formwork according to a 105 
third embodiment of the invention; 

Fisurc 30 is a perspective view of part 
of the securing system of Figures 24 to 29 
and 34 and 35; 

Figures 31 to 33 are diagrams illustratmg no 
the operation of the part shown in Figure 

30; and ... * 

Fieure 36 is a pcrspecuve view of a form- 
work according to a fourth embodiment of 
the invention. 135 

The invention proceeds from the geo- 
metrical relationship between rods, illus- 
trated in Figure 3. Two straight rods Al- 
B2 and A2-B1 of equal length are pivotably 
connected at centre 0, so that Imes Al-Bl 120 
and A2-B2 each connecting one end of one 
of the rods to the other end of the otfcer 
rod, extend parallel to one another in all 
ancular positions of the rods. When a 
number of identical "scissors" rod arrange- i25 
ments as shown in Figure 3 are pivotably 
connected to one another (Figure 4), there- 
fore, all the lines Al-Bl etc. arc parallel 
with one another. Any change in length of 
one of the lines Al-Bl etc. causes a corres- no 
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ponding change in the length of the other 
lines, thus maintaining the parallelism of tiie 
lines as illustrated for example in Figure 5. 
If, as shown in Figures 6 and 7 additional 
5 rods Al-Cl and so on arc introduced into 
the system and sliding connections are pro- 
vided at the points Bl to B6, the rods Al-Cl 
and so on always remain parcel with one 
another in all angular positions of the je- 

10 maining rods. The arrangements of rods 
shown in Figures 7 and 6 Sius in each case 
form a framework lying in a single plane 
and comprising a series of interconnected 
"scissors"-like sub-arrangements of rods. 

15 If, in such a framework, the additional 
rods Al-Cl, AC-C2 and so on are pivotally 
connected to addition scissors-like sub- 
arrangements of rods Dl-Fl, Dl-Bl, D2-E2, 
D2-B2 and so on, such sub-arrangements 

20 extending in planes perpendicular to the said 
single plane and there being sliding connec- 
tions at points El etc. (Figures 8 and 9). 
between the rods Dl-Fl and Al-El etc., the 
rods Dl-Fl. D2-F2 etc. will always extend 

25 parallel with the rods Al-Cl etc. Since the 
points Bl etc. are common, the rods will 
move in parallel in complete synchronism. Jf 
the distances A1-A2. A2-A3 etc. are equal 
to the distance D1-D2. D2-D3 etc., the com- 

30 posite framework first described is a three 
dimensional rectilinear one. 'if. however 
said distances are unequal the composite 
framework is of generally arcuate 
shape as shown diagrammatically in 

35 Figure 10. in which Al - A2 = A2 - A3 
eta, and D1-D2=D2-D3 etc and 
D1-D2>A1-A2. In any given angular 
position of the rods, therefore, tiie frame- 
work may be said to consist of identical sub- 

40 frameworks Al -A2-B2-B1 -El -E2-D2-D1 . 
etc. By changing the effective vertical length 
of one or more of the rods Al-Cl etc. &ie 
mutual positions of all the rods can be ad- 
justed in a definite given geometrical re- 

45 lationship. 

Figure 1 1 shows the two sub-frameworks 
disposed at an angle with respect to com- 
mon vertical rods Al-Cl and A2-C2, each 
sub-framework having separate sliding con- 

50 nections at points Bl and B2; Gl and G2. 
The rods Dl-Fl and D2-F2 have sliding 
connections at points HI and H2 respec- 
tively. Parallel movement of the rods Dl-Fl 
and D2-F2 in the direction of the rods 

55 Al-Cl and A2-C2 can therefore take place 
without mutual parallel movement of the 
last-mentioned rods, as shown in Figure 12. 
In the same way. the rods Al-Cl and Al-Cl 
can be moved mutually in parallel, without 

60 the rods Dl-Fl and D2-F2 moving in the 
direction of the rods Al-Cl and A2-C2. 

Figures 13 and 14 are diagrammatic plan 
views of two polygonal securing systems for 
locally fixing formwork for concrete casting, 

65 constructed from rods on the principles dis- 



closed above. The operation of these secur- 
ing systems will be described in geometrical 
terms; for example the rods will be referred 
to simply as lines. In both cases, for clarity's 
sake it has been assumed that the external 70 
outline A-A... of the locking system is to 
be reduced to the size A*-A^,. Moreover, 
Figures 13 and 14 each show two lateral 
elevations explaining the geometrical events 
which occur during the reduction in size of 75 
the securing system. The internal outline 
D-D... of the system remains constant in 
both cases, this being indicated in the inter- 
est of clarity by shading along the line D-H. 
The reference letters used arc basically ana- 80 
logous to those used above. The rods and 
nodal points correspond to those in Figures 
11 and 12. 

Figures 15 — 18 show diagrammatically 
how the line A-G of the geometrical con- 85 
struction can be moved in parallel relation- 
ship in the direction of the axis of tiie con- 
struction. The Internal radius of the con- 
struction is referenced r, and its external 
radius R. The horizontal projection of the 90 
extensible or fleTtible rectangle A-D-H-G 
has a maximum length a and a minimum 
length b in the radial direction. In Uie 
starting position (Figure 15) the vertical lines 
D-H are locally fixed with relation to the 95 
horizontal plane by virtue of the fact that 
the two annular closed polygons D-D... and 
H-H... have a predetermined and unalter- 
able outline, as indicated by the shading 
along the line D-H. The internal radius is 100 
referenced rl, so that the length of the 
external radius R=rl+flf, The vertical 
plumb line A-G can now be moved in paral- 
lel by a distance (a-b>. i.e. into the position 
shown in Figure 16, in which therefore the 105 
external radius R*=rl+^. In these posi- 
tions the vertical lines A-G arc now fixed in 
place — Le., the closed polveons A-A... 
and G-G... are locked in a particular con- 
ficuration fin this case indicated by shading 110 
along the line A-G while the inner i?olygons 
D-D... and H-H... arc unlocked. The verti- 
cal straight lines D-H can now be moved 
parallel by the distance a-b into their inner- 
most positions (Figure 17). Here the strai^t 115 
lines D-H are again locked and the straight 
lines A-G unlodced, so that a condition is 
reached analogous to Aat shown in Figure 
15. However, the internal radius has now 
been reduced to the value /2, The external 120 
radius is therefore R^=/2+^r (=rH-6). 
Now, in the manner already described, tiie 
vertical lines A-G can again be moved in 
parallel by the distance (a-&) — i.e. into their 
positions shown in Figure 18 (R^=/2 + W. 125 
The operation described above can then be 
repeated. In this way, therefore, the plumb 
lines A-G can be moved as required in 
parallel relationship in the direction of the 
central axis of the geometrical construction. 130 
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Figures 19 and 20 show diagrammatic- 
ally how, with the aid of the above described 
geometrical construction A-D-H-G, a rigid 
yoke 1 with formwork walls 2 has been dis- 
5 posed on the plumb line A-G. the walls 
bemg borne via adjustable supportmg ele- 
ments 3 by the yoke, and being adjustable 
by means of the supporting elements 3 to 
any inclination as indicated by the Ime I-L 

10 The lifting force required to move all the 
structural components of the construction 
along the line I-I is provided by means of 
jacks 4 of known construction. 

A securing system constructed as des- 

15 cribed above can be flexed as required, by 
forces actine exclusively parallel with one 
another, to change the lengths of the vertical 
rods which extend through the nodal points 
A and D. the forces for changing the lengths 

20 of the rods can be applied either as com- 
pressive forces between points A and G. 
and D and H. the vertical rods being moved 
in parallel relationship towards one another 
or the forces may be applied as tensile 

25 forces, the rods being moved in parallel 
relationship away from one anoiher. Smce 
all the forces and directions of adjustment 
are paraUel (and in the examples described 
vertical), the means for produdng these 

30 forces and movements of nodal points can 
readily be smiplified, standardised and syn- 
chronised and the required movements of 
the mobile articulation pomts can be per- 
formed with great accuracy. Contmuous or 

35 mtermittent changes in dimensions of the 
securing system can be jjerformed from a 
sinsle, central control station. , 

With a given step-wise movement mdi- 
cated at Az in Figure 21. which is usually 

40 constant (in a concreting operation in which 
a sliding formwork is employed) along any 
line of inclination I-I (Figures 19 and 20). 
the walls 2 and the yoke 1 — i.e. the pomt A 
must be moved by a distance in Uie 

45 horizontal direcUon. the distance de- 
pending on the inclination of the hne I-I. 
which in turn depends upon the relative 
dimensions of Az and Ay. To produce 
this horizontal movement by the distance 

50 Ajc. the radius R must be reduced by a 
corresponding distance a-b. this reduction 
in diameter being produced by increasing 
the distance A-G. The distance Az along 
the line of inclination I-I corresponds to a 

55 climbing step of the means for liftmg the 
sliding fonnwork along its climbing rod 
which is disposed on the line I-L With lift- 
inc means, each climbing step is usually of 
about 25 mm in height The required hori- 

60 zontal movement depends on the height of 
the climbing step, and the inclination of the 
line I-L The increase in the distance^A-G 
required in the present case also depends on 
the lengths of the lines A-H and D-G (which 

65 are of equal length), and also on the angles 



defined by these lines during the lifting of the 
formwork. The change in the distance A-G 
required for each lifting step can therefore 
be predetermined geometically and mathe- 
matically for each different height of the 70 
sliding formwork during the step-wise lifting 
operation. 

Figure 22 shows a practical embodiment 
of sliding formwork having a securing sys- 
tem for securing the sliding formwork m 75 
position in the casting of a concrete struc- 
ture having a cross-section which vanes 
alons a substantially vertical major axis, the 
whoie securing system being disposed withm 
the sliding formwork. The sliding form- W 
work has yokes 1. walls 2. supporting ele- 
ments 3 between the formwork and each 
yoke, lifting members in the form of jacks 4 
and climbing rods 4a for the jacks 4 In 
the securing system, uprights 5 connected to » 
the yokes 1 each have a fixed part 5a, and 
a movable part 5b, Scissors-like sub- 
arrangements of rods 6 are generally radi- 
ally directed and are connected each to an 
upriffht 5a, 5b, pivotally at 6a and 6b The W 
inwardly and upwardly directed rod 6 is 
pivotably connected at 6c an upri^t 7, 
the inwardly and downwardly directed rod 

6 being attached to the upright 7 via a re- 
taining member 6d slidable along the lower 95 
portion of the upright The sub-arrange- 
ments of rods 8 extending generally tangen- 
tlallv of the sliding formwork are attached 

at their upper ends via pivots 8a to the up- 
rights 7. and at their lower ends arc each 100 
slidably and pivotally coimected to the 
lower part of the upright via a retaming 
member 8*. The upper ends of the uprights 

7 are interconnected by rods 9 which are all 

of identical length in the symmetrical con- 105 
struction shown. Conveniently, the rods 9 
are of adjustable length, being formed of 
relatively slidable parts which can be locked. 
A device 10 for example, a pressurised 
screw apparatus, is provided for changing 110 
the length of each upright 5a, 5b. The up- 
riehts 5a 5b must be lengthened as the cross- 
section of the concrete construction is re- 
duced. 

During casting with the aid of sliding 115 
formwork each "scissors" unit comprising 
parts 7 — 9 is locked in a geometrically fixed 
position at its retaining member 8i. The 
"scissors" unit comprising parts 5—7,. to 
which the yoke 1 with its formwork 2 is 120 
attached, can be so extended by actuating its 
apparatus 10 that the yoke, and therefore 
the formwork, moves in the radial direction 
— for example, inwardly — , that is to say, 
the horizontal cross-section of the concrete 125 
decreases. When the upright 5a. 5b has 
moved in the direction of the upright 7 and 
parallel thereto by the greatest t>ossible dist- 
ance, the unit 7 — 9 is adjusted. First, the 
relatively shdable parts of the rod 9 and 130 
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the two sliding retaining members 85 are 
unlocked. The apparatus 10 is operated in 
the opposite direction to that in which it 
was previously operated so that the upright 
5 7 is moved m each case radially inwards 
opposite to the parallel to the upright 5a, 
5b by the rod 6 and the shortening of the 
upright 5a, 5b. The uprights 7 are thus 
moved parallel to one ano&er by the rods 

10 8, the retaining members 86 of the latter 
being in this case slid downwards. When 
the upright 7 has been moved as far inwards 
as posible (during which movement the up- 
right 5a, 5b remains stationary), the retain- 

15 ing member %b is again locked to the upright 
7. Thereafter the casting can be continued 
as before. 

Figure 23 shows another practical anbodi- 
ment of a formwork having a securing sys- 

20 tern for the same purpose as the system of 
Figure 22 but which is disposed entirely 
outside the sliding formwork. The refer- 
ences used in Figure 23 and also the basic 
operation of the securing system, are ana- 

25 logous to those of Figure 22. When the 
cross-section of the concrete construction 
decreases, the uprights 5a, 5b must be 
shortened. 

The securing system can be simphfied, 

30 by using instead of two systems of sub- 
arrangements of rods in the form of "scis- 
sors" units for example according to Figure 
13 (the tangential units A-A and the radial 
units A-D, each comprising two rods), two 

35 rigid rectangular frames of equal size con- 
structed from rods and being pivotally con- 
nected together along a central substantially 
horizontal axis. Figure 24 shows diagram- 
niatically two frames comprising members 

40 A3-D3-H4-B4 and A4-IM-H3-B3 which are 
relatively rotatable about a common centre 
axis 0-0. These frames will be referred to 
hereinafter as "primary frames". When the 
two primary frames are rotated about the 

45 axis 0-0 the members A3-D3-H3-B3 and 
A4-D4-H4.B4 are moved in parallel rela- 
tionship with respect to one another. A 
number of such extensible units can be dis- 
posed closely adjacent one another and at 

50 an angle in relation to one another with 
their axes 0-0 of rotation horizontal (as 
shiown in Figure 25), and intersecting at a 
common centre 0. If the distances between 
the points A2. A3, etc and B2, B3 etc, are 

55 equal and at the same lime the points D2 
and D3 etc. and H2 and H3 etc. are made 
to coincide in pairs, and the resultine sur- 
faces A2-A3-B3-B2 etc. are fixed there is 
provided a three dimensional geometrical 

60 system having nodal points whose positions 
are determmed. The same also applies if the 
points D2 and D3 etc. and H2 and H3 etc. 
do not coincide, as long as the surfaces D2- 
D3-H3-H2 etc. and the surfaces A2-A3-D3- 

65 D2 etc. are fixed. 



The geometrical system shown in Figure 

25 is therefore made up of a number of 
units A3-A4-D4-D3-B3-B4-H4.H3. all hav- 
ing extensible surfaces parallel in relation to 
one another, and a number of rigid, fixed 70 
length secondary frames A2-A3-D3-D2-B2- 
B3-H3-.H2 (shown in broken lines in Figure 
24). 

If all the prhnary frames perpendicular to 
the axes 0-0 of rotation have a gi\ en length 75 
and the axes are horizontally orientated 
HFigure 25), then for each equal change in 
bngth (in this case change in height) of the 
secondary frames, the horizontal projection 
of the system will aJso change in a given 80 
geometrical manner. As shown in Figures 

26 and 27, in plan view, rotation of the pri- 
mary frames about their axes of rotation 0-0 
to increase the height of each unit, causes 

the internal radius r and the external radius 85 
R to be shortened, the radial width a of the 
units remaining constant 

Hgures 28 and 29 show diagrammatically 
in vertical section and in perspective a basic- 
ally horizontal substantially circular (in prac- 90 
tice polygonal) system of the aforementioned 
units which narrows in the upward direction 
(only the units which are extensible in all 
planes are shown), the vertical section (the 
secondary frame) being indicated in its start- 95 
mg position (Figure 28) by the reference 
A-D-H-B. At a higher level as shown in 
Figure 29 the vertical section (the second- 
ary frame) has assumed the form A'-D^- 
H'-B\ As indicated in Figures 28 and 29, 100 
the system can be employed to adjust the 
positions of formwork walls 2 carried by a 
sliding formwork rigid yoke 1 through ad- 
justable supportmg members 3 in a similar 
manner to that described above with refer- 105 
ence to Figures 19 and 20, to take account 
of the variations in horizontal cross-section 
of a tapering concrete structure to be pro- 
duced with the aid of the formwork. 

Figure 30 shows diagrammatically and in 110 
prmciple how a sliding formwork yoke can 
be combined with the coupled secondary 
frames having members A2-D2-H2-B2 and 
A3-D3-H3-B3. The non-flexible yoke leg 
Ic is ngidly secured to a horizontal top 115 
yoke beam \a and bottom yoke beam lb, 
A displaceable yoke leg le can be secured at 
desired positions along the yoke beams la 
and 1^. A non-flexible upri^t Id rieidly 
secured to the top and bottom yoke beams 120 
la, lb co-operates with the yoke leg Ic and 
the yoke beams la and lb to form a rigid 
frame. The rod B3-H3 of a first primary 
frame (shown in full in Figure 34) is pivot- 
ally connected to one end of eadi lower (as 125 
seen in Figure 30) secondary frame horizon- 
tal member, the corresponding rod of a 
second primary frame beina connected to 
the other ends of said horizontal members. 
The rod A3-D3 of the first primary frame 130 



1,218^48 



is connected to one end of each of tlie upper 
(as seen in Figure 30) secondary frame hori- 
zontal member, the corresponding rod of the 
second primary frame being connected to the 
5 Other ends of these horizontal members 
which extend from a structure If which is 
slidabJe along the uprights Ic and IJ. The 
angles defined by said rods B3-H3 and 
A3-D3 and their corresponding rods of the 

10 second primary frame can be adjusted by 
ensagins the rods in selected holes m the 
horizontal members A2-A3 and B2-B3. The 
structure If is movable along the uprights Ic 
and W in the direction of the arrows P 

15 by screw apparatus 10 (mentioned above) 
to adjust the vertical dimensions^ of frames 
in accordance with the inclination of the 
waU io be concreted, the yoke being shifted 
ri^htwardly (as seen in Figure 30). 

20 ^Figures 31 — 33 illustrate diagramraatic- 
alJy and on a reduced scale the appearance 
of the yoke when the adjustable yoke leg le 
has been locked in three respective positions 
to obtain three respective distances between 

25 the two sliding formwork walls 2 — corres- 
ponding to three different thicknesses of the 
concrete walL Otherwise the references are 
identical with those used in Figures 19 and 
20. 

30 The maximum and minimum values of 
the angle A4-0-A3 (Figure 34) are in prac- 
tice limited, so that for a given value of the 
distance A4.B3 (equal to the distance A3- 
B4) the periphery of the formwork and thus 

35 the 'diameter of the concrete wall can be 
reduced only by about one-half. However, 
fiusto-conical concrete chimney stacks, for 
example, decrease in diameter by about one 
tliird, over their height. To allow for such 

40 V considerable taper without, for example, 
having to disconnect the secondary frames, 
the primary frames A3-D3-H4.B4 and 
A4-D4-H3-B3 etc. can be made of adjust- 
able lenath perpendicularly to the axis of 

45 rotation 0-0. Figure 35 shows the pnma^ 
frames reduced to new dunensions A3 -D3 - 
H4^.B4*' and A4^.I>4'*-H3'*-B3^ In con- 
struction the frame members A3-B3 and 
D3-H3. and A3-B4 and .D3-H4 can, for 

50 example, be extensible and lockable m pre- 
c^sely determined positions thus ensunng pre- 
cisely determined lengths for the members. 
In practice, when these members are un- 
locked the force indicated by the arrow P 

55 (Figure 30) is brought into operation m the 
opposite direction— i-e. the secondary frames 
in Figure 30 are reduced in height Smce 
the yokes are stationary the primary frames 
are synchronously and uniformly shortened 

60 and the frame members are again locked and 
the concreting operations continued. 

Figure 36 shows a practical example of a 
formwork having a securing system rnamly 
comprising flat rigid frames, for use m the 

65 construction of an upwardly tapering build- 



inc for example a frusto-conical chimney 
slack. A stationary sliding formwork yoke 
has two yoke legs Ic connected by the yoke 
beams la and 1^» to form a rigid frame. 
The formwork walls are referenced 2. their 70 
adjustable supports against the yoke 3. the 
jacks 4 and their climbing rods 4a. The 
intersecting, primary frames comprise frame 
rods (members) 15a, I5b, and are so con- 
structed that opposite frame rods arc parallel 7^ 
with one another, each individual frame 
being rendered rigid by means of comer 
reinforcements or diagonal rods. The rod 
16 extends along the common axis of rota- 
tion corresponding to the axis 0-0 mentioned 80 
above. At the bottom, the frames are 
pivotably connected to the stationary 
bottom yoke beam lb, and are pivot- 
ably connected at the top to a trans- 
verse beam 1/ which is displaceable along 85 
the yoke lees Ic in both directions, under 
the action of one or two screw apparatus 
10, of the kind described above. If the 
apparatus 10 are operated in the direction 
to move the transverse beam 1/ upwardly 90 
the horizontal cross-section of the system is 
reduced, and vice versa. The operation of 
the apparatus 10 to reduce the cross-section 
is partly or completely synchronised with the 
hftins movement of the jacks 4 along the 95 
line of inclination of the wall of the chunney 
stack. 

In the securing systems described above, 
the apparatus 10 may be arranged ^9 ^ 
controlled from a common control staUon. 100 

WHAT WE (XAIM IS:— ^ ^ 

1. A sliding or climbmg formwork for 
use* in casting a concrete structure which 
varies in cross-section along a substantially 
vertical major axis, the formwork compns- 105 
ins spaced formwork vralls which constitute 
shuttering for the formation of the structure 
and which are movable to adjust the cross- 
section of the formwork to the required hori- 
zontal cross-section of the structure at differ- 1 10 
ent levels along said major axis, and a plur- 
ality of units each comprising two rods of 
equal length pivotally connected together 

at then: centres by substantially horizontal 
shafts, or each comprising two rigid rect- 115 
ansular frames of equal size constructed 
from rods and being pivotally connected 
tocether along a common central substanti- 
ally horizontal axis, said units being inter- 
connected to form a framework which ^ is 120 
connected to the formwork walls and which 
is adjustable by pivotal movement of the 
rods about their shafts or of the frames 
about their central axes, as the case may be, 
to adjust said cross-section of the form- 125 
work. ^ . , . , 

2. A formwork as claimed m claim 1. 
in which rigid yokes carrying the formwork 
walls are interposed between adjacent units. 
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each yoke comprising two legs interconnec- 
ted by transverse beams, the adjacent units 
being connected jiivotally to one of the legs 
and to a holder slidable longitudinally of the 
other yoke leg or to an extension of such 
leg which is axially slidable with respect to 
the remainder of the leg, to allow said 
pivotal movement of the rods or frames of 
the adjacent units. 

3. A formwoik as claimed in claim 1, 
in which rigid yokes carrying the formwork 
walls are disposed between each pair of ad- 
jacent units, the yoke comprising two legs 
mtercbnnected by transverse beams, one of 
v/hich is movable axially of the yoke legs 
and to which the adjacent units are con- 
nected, these units also being pivotally con- 
nected to the other yoke leg, to allow said 
pivotal movement of the rods or frames of 
the adjacent units. 

4. A fonnwork as claimed in claim 2, in 
which the said cross-section of the formwork 
is adjustable by altering the lengths only of 
parallel rods of framework to bring about 
die said pivotal movement. 

5. A formwork as claimed in claim 2, 3 
or 4, in which each yoke carries screw ap- 
paratus for bringing about the said pivotal 



movement of the rods or frames of the 
units connected to the yoke, the screw appar- 
atus being controlled from a common con- 
trol station to adjust said cross-section of the 
formwork. 

6. A fonnwork as claimed in any one 
of the preceding claims, in which each unit 
comprises spaced upri^ts the spacing be- 
tween which is adjustable by means of an 
extensible connection between the uprights. 

7. A sliding or climbing formwork for 
use in casting a concrete structure which 
varies in cross-section along a substantially 
vertical major axis, substantially as herein- 
before described with reference to the 
accompanying drawings. 
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Chartered Patent Agents. 
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